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(54) TRANSMITTER, RECEIVER AND BASE STATION CONCURRENTLY USING ORTHOGONAL 
FREQUENCY DIVISION MULTIPLE MODULATION AND SPECTRUM SPREADING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter and a 
receiver for expanding transmission distance by diffusing an 
orthogonal frequency division multiple modulation signal and 
transmitting and receiving the diffused orthogonal frequency 
division multiple modulation signal and a base station, on which the 
transmitter and the receiver are mounted. 
SOLUTION: The transmitter has a means for diffusing the 
orthogonal frequency division multiple modulation signal, the 
receiver has a means for inversely diffusing the diffused orthogonal 
frequency division multiple modulation signal, and this base station 
mounts the transmitter and the receiver on itself. The transmission 
distance between the transmitter and the receiver can be enlarged, 
by diffusing the orthogonal frequency division multiple modulation 
signal and transmitting and receiving the diffused orthogonal 
frequency division multiple modulation signal. 
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13 

m&fmmtm§s&kmmm.ti!fim.m&.mc$>K) . taiea* 
U£ti(*itft>n-rfioMgBii:^^»»S!i^*aig!fc j: * 
fy»*si?i2SMSig t m&mmmw t common *> © ft 

^««fg®K«. Sfgb/ci«iatt$m#©iMiaift3&I$ . 

t o o 3 2 ] x. iffm*9mwt£titt> m&&Mwi 
^mmmmmmt. m®.mmmn<o&ft®.iniMT io 

[0 03 3] IK. *ffe^©glJ©«lfa(Cj;n«. ats^ 
^^^M&f3£MJm£6t«-fSa{ii£gtt. SHI 

lt^ i cDjt3tsag^*")^*aiii*tf 5 g&Ma&Ra 

hJMfflR@R4, ISiam ©B3£JI0Stlfc»*£*« 

vt:>tf®m£ a^uc*). fafeafusgiw 20 

imssm 1 ©fit^zsa^ai^aasa^ 1 ©^tfg-c 
tft>titcm£t<D&mm^ u mm&mmw. t ma 

* h;HKIJ[|ll88tttuiB§MO/cft?g<l^©2!5£tS!*tft) 

«neB2Xja^»ss^saiaiiiK». Miami ©a: 
3fi^am»S9^-fi«ia©^^fi j: 0 

SI2 ©tt^JSS^Sil^SaPl^^f UfiOBttlBiS!^^ 

[0034] mic. *^©gij©«ta(c j;n«. m&m 
mL&m&mmmt&iii.ttzwm-?z$:mmffi*. mm 

Lxm&%$m&m0'W.mtM*:tf'jm£m%i®ftm&& 40 

iBiiHISSg £*ijfiJgftgK: * 0 . loiB2a£tfe*tf t>TK 
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fiilgi B&iSH<ti£g<h#iaisg{igK: * 0 . f?iai£i£fl& 
©a^^f ^©(c^sb-rtr^BStct*. BuiafiXM&sst 

[ 0 0 3 5 ] tt}mti:nmfflt>cj:ti\,i % muzm*^? 
[0036] ®c, itfmtjimmwic*.™*. mmmum 

[0 03 7] »c. ffitoXMfflltCfcnK. UB^X-i 

^hJH«Ria»«. iMSggcitc. f&fe;*-t±**^* 

[0038] mk. *mi<om<DWmtcJ:M*. ran 

SSW©, 'Pts. <ti> 1 ^©#ttSi3im-r2>S«&^ 

S0 1 ©i*«*- K t . BuiaH 1 ©GiMSSJ; 0 fc/h* 
l^2©eSBia<bWE^l©iPJ?fJ: 0*>^c*t^2© 

M# ; &wrsm^*^<sT^2©^<i^- Fi*«*. 
/dim^gi, Huiesii ©aim*- K-camsnfcM# 
sis 1 ©s«*- k <t . m&m 2 ©^ft*- f 

■C3ms*a/c«#£^ffiT-S^2©^«*- Fi*«* 

gcc*o. mssm 1 >£«e*i ©sm*- 

BMf2^ 1 ©SHI*- F iitulSiP 1 ©SM*- FJCt 

iMt«m>. s^^ttJaiiraEsauai^jaraficgfc* 
0 . itffBifr 1 ©ii®*- f iioiB^ 1 ©st*- Ftc <fc 

ins. 

c 0 0 3 9 ] x, tti-mtemmwc «tn«, Biria»*6Ji© 

3I«*- F4«HB»2©3HI*-« Ffci-jtiftWfto 
[0040] M(c> Sf S%*iS0i|K:j:n« > WiettttA 

©Mta^ 1 ©in©* — F& snsfli 1 ©sm*- f m 

^^^^©^^^^^^©^^©Haie® 1 ©i*« 

*- f tm^sm 1 ©sm*- f <fcpj-©im y v ^ 
mmb, B«^»«t«©i«ia^2©jiifg*- F<bt«ie^2 
©^M*-Ft> B5«-r*im«©^^ofcffe©s«! 
^©frta^ 2 ©em*- f tgria^ 2 ©am*- f t 
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it. mu h a« -J v - x zmm? s. 

[oo4i] hk. » ji^satwc «tnw:. WRfim 

ifiesa6^i*iapsfitg«:& d . iriBffi 1 <omm^- f 

imfiS^ 1 ©£<i*- FK J:SWf#*nnfe«^±iifffe 
^«I©<!:©ji«?:if^©«:^SLrt^li^. Jftia?ff2 
©jMfa*- F4Iiie$&2©§(a*- FttJcoTiwIEStt! 

1 amm*- f 4 busss i ©§<t*- f©w# 

u *©«. Buiais i ©i*m*- f i wfESS i ©§«* 

- FK:J:Sa5le»ifi©iBal2^S6Si©jl®^f -5. 
[0 042] 

[^93<DS«6(DJfSft8] £TF. l3ffi«r#Mbr*^©|| 

■c. pi—* ?c»s{k©sw3-{c«ibi-* tc\xmm>ttmfi 

til>XSt>2>. 

[0043] <* i ommomm) m i «. *&iii§©ifi 

SJHliSgfeJ:U ; ^i£Sg«. OFDM (Orthoqonal F 
requency Division Multiplexing) ^ISlfr^&ffl^Tftl 

[ 0 0 4 4 ] 0 1 KflvT <fc 5fC. #2&BJ(D3i 1 ©sufc© 

^fis^ssni^a 1 oa«. jgftsn&iiHMt-* 

HM^(s#^^r^ I FFT (Inverse Fast Fourier 
Transform, S£iSj£7 - V X^jfe) ftafflgg 1 6 4 , IF 
F T**g& 1 6 ©fiB^^J*-'^^ \s)\>Wf>h is 'J TJU?I| 
K£i*rS£g5»l£ft8 1 8 4. $£9JKIfc81 8 ©Hi 

0g82O<fc. h JH£tfeH[K 2 0©HW7fS#fC. -7 

F-r > * -/t* tffla-r s *f- f a > *-^wtftoBS8 

2 2 4, #-F4>*wtjl*fiDllB2 2©tttafi#* 
MMP»£ jtffi-r-5fcisf)©«iffl?:tf5jMft^SIl?S 40 
2 4 4, ^l«teS@B2 4©a*«^*aifi4L,t:ft» 
«7>ft2 6i, *4>fc< 4&<f;t.2>. CCt?, M 
<lMS[Hl!S2 4«, A*fif(C»l/T. 5*5?*JHB*&» 

^©s:», M#s*©Bf5e©M#«*^©*i«. 

[0 045] 3 6(C, c©» 1 QJOttMgMCCff Sjgflt 
£gl0a«, F^fflJft@?S2 0tcfli*.6tt. * 

afea^jfesi 8©m^«^c*H/-cft#3n-&^^f so 
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8S4 4a4, gtim 1 4<Ctf*6n. rJM£ffc|5I 

882 0#;*-n.^ h ;H£ffc£*T % 5 RKC. S^^S 1 

23&ieta^3*ifc/-{7^7 s -$©^%, v^b->^-r 

^*^3£^--Sv y f>ya3£g|J4 6 4, WUT^S. 
H^ttLfcH*^ jH«HK10aB, X-^fi-M 

®TZfflWmS&> ^JMH/Tl**. c©$U$I[II88«. x 

^*y*tzfmm2oicmjs.<DmmB^iMt>L. -e© 

[0046] — *»W©» 1 ©^ft©^(C^iS 
ffggl 0 btt, dUft^g 1 0 a*68tl*3ftft:®££r 

sm-r^T>7-^2 8 4. gmztitdrnmnz^-x 
0 4, 5>^m«{cjscr^ 

— FY>* ->< A<D»tt*ff 5^/— F-f -^HBt* 
0183 2 4, ^-hV>$-^m»3 2©UJ*® 

0883 4 4. JK*'<*rJU!8$fcHK3 4©W;a<I*f*5' 

4, ttM?aj^&3§3 e^etb^j^n^^u^-df?: 

I^a«««^ 6^&^«(<l^{<:^fe^^ F F T < Fa 
st Fourier Transform, igit?- 'J X^3&) A5fflS3 8 
4, FFT^S3 8frhtitt2Mcffim®m^ZmWl 

mmm.*s\,*-c<f-??\z>#-t2>i!m>gk4:Q 4. sis 
4 0 ©m*©#*M-7 uj^miph U y TJi>mc&s?rz> 

MiL5l^S4 2 4, £4>ft< 4 
[0 047] 36(C. C©»1©SQ6©^SI{C#SS« 
SSlObii. iX-^f r;Uf£ffc0iS3 4K{i*iE,ft. 

M»?t55i3iis 3 4 h Kmmzim 5 i^k, 

SSI 0 a©X-4^ hJUjKtS!@S82 0*s«(,^^5f-> 
4ISI— ©^*->£:&£;*-li-&^*#->26£lHlliB4 4 b 

4. «isig4 0{cii^6n. sm^gi oa©v»e> 
^^SP4 6-cS3tsn/cv^b->^©s:4pnc.5 s v^ 

b> ^©IK^tSS-r 5fv^> 4 7 4. 4 w 
UTOS. */c, 0^«LScl>*i, ±fB©jSm$|gl 0 
ai^K, $<tIilS8l ObB, MX^^ h^ffitilnlK 
3 4(Cj£x-^5' hJUJ£i5l*Jlff 3 1± -5^5*^*0®^- 
*IJ®@S8. **«0rc»4. C©*(Ji3P[l?SW, MX'*-* 
h^i£»@S83 4«:efS©*iJfflHi#*m^t, -e©$ij© 

[0048] *%m<Dm 1 ©msw^sstc^s* 
i-r^fiKc, -flaw^-fe^^-^s:©*^^^^^' 

r^-A^JC^TiaiB-r*. 02fC. -fSBW 

&-fe;U5-^©-fejHtsR©^*^-r. s 2 {c^-r «t ^ 
cc. — jawfe-fe^^-^rjj, -y--bjxx y TrtK. 

1S^©»tt!^4 8n-l, 48n. 48n+l *iiBg3 
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tx. &SifiJ14 8n-l. 48n. 48n+l *>fc©g 
&t>m<$m (-fe^) 50n-l. 50n. 50n+l 

*i-9--fcr^xi;r*Sr>rt>s„ att6^4 8n- l. 4 

8n, 48n+ltt, *tl^tl©-fe;P5 0 n - 1 . 5 0 

n . 5 o n + 1 n<DmML&mm<r> y v - z<Dmm&f 

-1, 5 2 m. 5 2 m+ 1 &mt&m 4 8 m 

-1, 4 8m. 4 8m+ 1 fe <fc t*&&8&^ 5 2m- 1 , 
5 2m, 5 2m+lit -«tffJfr2Hl§lgfe J: Cf£<13£ 

10 

[0 04 9 ] t©J:5K: v 4 8 n- 1 . 48n. 

4 8 n+ l*iJ:y^S&^5 2n- 1. 5 2n. 5 2n + 

c©a^x7%krjMs<i;**is<i#©*-f s>y 
*©®is^x^Ar!£ffi3ft**+*^fM^-c:fr 

[oo5o]03K, mftm&mztitcz.vv Y&m*) 

ST ST DMA^iSOn-^ h 7 U- AjtEK©^^ 

f. 03 -Ctt. «f*5*^^UTt,^„ 03©^-.X 20 

*fi^^©jmiK:^t>ns±»J? + *^5 8. igtW§6#>6 
gfflsJ^©fcMSi y v - xgfl i) ^xmmvtc&Ki&iibn s 

+*;u5 4. 5 6. 5 8. 6 0-en-eti». sss:©xn 

f l-#>6Jj£S. 

[ 0 0 5 1 ] -tr-tr** 'J TrttCff&TSSgE&Jltt. s 
^<fc9SWST6ftfcT0***.»l'56fe<l:iy : J:'3* 30 

A«PHS^fAm ^iffl*SC«7c/4i''7 bQP 
SK. m#GjHiiK«3 2 kb p s. «!:!£#>6*rCl> 

^i&ft<D^^a^>X^A-C«. HftSQo SK»l&r 
M&S ft ^GiSatffi© i - 1T©iRSa«iJtE & <fc 

^(ctatfsn-ri,^. 8zmtt*$£zm*% 40 

[0 05 2] h*t)S^7-A«. 
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^©Pl^ffiffl*5^tr < ft£t3:£\ ^X^A©7 U**>t: 

yf •fatftjjirr*. c©fc«>. fi£*ftffi-C)$-<fc <t 5 
{c. 'feji'©*^^ y ? ^©pj^b&c^cjssrts^* 1 

[0 05 3] ^(C. 04£ffi<,>T. *»W©^l©HJfi 

©0JHcc<$ satte cc few s -fe ;u©lt^(c -5t»-c sftipi-r 
So 04«. #fsiE©fg 1 <»mfo<mm£%*mm<j> 

^<Ot}^') yV>&ltiW-rZM'eih2>. 04«C7jVr<fc5 
tc. ^ig©01©JUfi©0SI(C^SSii^6 2». -fe 

>^6 8 feWLTOS. jl^^'J ^66 
{*. »ittM6 2*^*©OFDMeS€:fT5*R^©-fe^ 

©*Mf y 9 v>-c$>*j . j!??*^ y 5i?6 6 rtfcfeH-r S 

^S6M6 4a. 6 4 btt. tfcfc©OF DM£jM>Ht5 C 

StfiM 6 2 B. fi£5fe©0 F DM£i2!£tT 5 t§£©2^ V 
•?^6 6©{1-a5«:ifctft*^y 7^7 84*t/tfcD, i£ 
t5C*ny 9*^6 8rtKfffit^l6I6 4c £©«&I£M 

[0 054] SllCiplfc.t^tC, *fm<D%i 1 ©*S& 
©J&jlgftfliSSHIigg lOaB, ^e^essg 18i^ 

- k -c> # -^'.M* Jmiaigg 2 2 i©^fc^^ * h Ji/j£»j 

J^*08S3 2 ie^M»S3 6 <t©H0CjEX^^ \. 

;i^e;tSciisS3 4* v ^n^nWLTt>s. jiUgggi o 

^0SS4 4a*^^3#S>'^->^fitL/ > 

n*mtlL?Z>. X-^iS' h;Ut£tfc0K3 4W. 

^ Y )\>W&Z*iid&mm^lC. ->^IhIK4 4 b 

^mw^isajfiws. MMafMa&S2 otct-, 
o xm&z ti*>'*2 - >t am— -c* s. 

[0 05 5] S 5*5^0^ 6B> iKDlfMlOa 

te£zpgm$m i o brt{cfewsm-^©ssti*is^-rs 

^{c. ^^Y^im^^^m^. iini^gioa 
ii®©oFDMft#*3fefi£-rs„ ^Wfcti. mn 
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ooFDummt. mmmsi o ao^iasi 4^-is. 

M) . I FFTS&ggl SAS^MSH^fC^gSTSCi 
T, £jS<**l&. C©OFDNH=-sttt. ftUBUttft^ff 

A^{t#4-e©*tw^-r^©-c, -£©*§jii. gftssg 

[0 05 6] HeKTjrf <fc5(c. hJi/»|**fTft 
•5*§£«: . jMftSSg 1 0 a B O F D M«-^=Sr£jdtr 10 

cere. iocD-9-^+ <)T<D&ifi%msti. m*y<D 
y redout L-rta^stvc^s. *H±«. 

•5. kfcASoT. IFF T^fflS 1 6KJ;-3 XV^tfSM^ 
SCitC&S. OFDlVHl^CDfiJfflBjtgaif^^yT 

#©l<fcfc£. C©#J*e.CC. X-~i* rJH£ffc@3S2 0 

m^j-rs. Ltcifi-ox. mmmwi o &\ l *m5<Dz<*<i> 

a *a/co f d MM*f& a^j-r * C i fC 5 . 
[0057] — &mmm. iob», as?, m*^? 

ix^l' h;H£»*tf«c5«^Ktt. Sfti^Sl 0 b© 30 

r;MEiH5IEg3 4tt. 5Hffl/fe@-* (x^* r 
*8 6#flS> K*6d>D8{>5eJst>enfc1gSt[©^N'5f->S: 

8S3 4t£j£ilKSl 0 a©'-?*->£l3D^*->£ffl 

s i o b ex-^ h 8 8 Zift-ym c t. «c& 

iT%t>ncl»ti^©X-<*' h-rt/7 8 £PH;k©-Ca&-S. 
[005 8] #&8J©lfi 1 OMIKDMMC JtflH. att 40 

©oFDM##*jtfti/rasfiL. awmrcaactw* 
a. 

[0 05 9] 3 6K. ##6BJ3©f& 1 ©^6fi©J^SI{c<fcn 
[0 06 0] (*2 OXMKMBtt) B 7 t*. #2eHJ3©3l 

2©igte©B®fc&*iaHB^fc*aMgg©#fiS* so 
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■c*«Bi«*fT& 5 &©-c$>.5„ *»930* i ©His© 
MitoFDMfai^f v frtmomnift *>ct 

a. 

[ o o e i ] ±k©j* i ©serowBB-ctt. 
«$©fi#tc*f or. b)wmisjivmz.'<i> b 

ilO^Jh A/ttttSB 2 0 W. $LW3m8U& 1 8 £ 

^-F-f >*-AOM=fftiiai52 2£©ra*c«)KSh. a* 

853 2 £«30>js£gisia8g3 6 £©|BItC«iKStiri»4. 
[0 0 6 2] B7(cjn-TJ:^{c. *|%B^©m 2 ©JOS© 

zmmmm i2£. ie^j^fts 1 2^6a^$n 

itfJft^X^i' hJUitUtllSSl 4 0£. X^4» HJl^fcfiS 
@SS 1 4 0#6UA3nAOI^flf«fll^«IMO«WHI 
mc^^Th I FFT (Inverse Fast FourierTransfor 

m. i£iSS£7- o x$m) mmm 16t. IFF T8M. 
m i 6 ©tH^^js:^ vwfrHi' u 7 ji^vtcaM-r 
S^BJiJ^j^g l 8 <fc . &it5»J^ftg l 8 ©m*«i# 
(C. v;l/^X^€rE35<?ft:J&©B$HWa^+f 

a jv- f > ^ -^vu*#jjn-r s jtf- f ■< > f 

MSIS 22i. **- F > f -^^VffftlHSS 2 2 ©ffi# 
tt#*MiSM^£ L/-CilHS-rS/c*©A!Hffl?:ff ^jMMM 

aiiK2 4<j:. tm%km®m2 4<Dto?){mzmm±L 

■C. iH«Mail!S2 4«. A^JMK^Ot. t 1 ^^^ 
hTi-u ifm^<D%M^ . JSiS^©Hif«©«ii^ 

[0 06 3] S6«c. c©|g2©||i6©jf^{c^a)im 
SlglOali. h^ffitilllSSl 4 0(cffl^e>n. 

x-tf h^ffitfeillS 1 4 o*i*-<* h;u«£«(=&tf ^c5K 

1 44a<t. ^IKISI 4{Cif^.6n. X-^^ h^S£f(@ 
Kf 1 4 0 *1X-^ 1? V JUffiffcfcfT a tt&F^&IS 
1 2^6ttl^73nfc^5'U^7 = -^©^%. 7? b">^ 
£>*R£flS4 6£. Wtri» 
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mmtvrj:^, mmm&i o at*, 

hJi4ti&sR 1 4 o icmfevftmrn^Uit) 
*<Dfflwsmc£-?T, ****t-*t£ifcHKi 40 

[0064] xmwom 2 <omt&®Bi&te&z& 
mmmi o b«. gftiSHi o a*e.ssc«$^fcmig* 

@8S3 2i. #-hV>*w^U|£*|p|&3 2©UJ?j<b 

3 6 i> tt^J^H3 6 7D»6W^3n/cA5 
»*B#ISM^m#*>6SjSi(«^#{C^^* F F T 
(Fast Fourier-Transform. - V x.$EBl) 

38i, FFT^3§3 8^6ffl#3*tfdi&&fI-«ffc: 

i42±. rnx^i? \~)U&wm& 14 2<DMjjm^*m 20 
^j^{cfcc>r^v 5> e>^smsss4 0i > am 

S4 QXDftftfm*'^ U^J^e>^ U T^K^fe-r 
*MS?«M&3i 42i. *4>tc < <t Mil *. 
[0 06 5] 3 CtD02(DHiS<D^SgK:^S[a 
^BlObH MX'*'? h ^VttlkBB 1 4 2 fC#*.6 
ft. h JlttttBtt 1 4 2*ij£*-<4' rJUffiffc*- 

?T%9Rttc. SHIiSIEl 0 a©*'** r JUltfSrMfS 1 4 

o wmwo** —> i.m— <z»* $ -> eft^s-ess* * 

->^0SS4 4b<?: < aHB4 0CC«*.&tl. jgftfg 
HI Oa©7 5 t>^S3£8P4 6 -CS^Sftfcv i» f> 30 

iz&ommsm 1 o a &n«K. &taaa lobit % 

hJbtttt@Rl 4 2iCj£x^* r*IHk£Xff 3 
iWWHISfcfc. h JU&ttiaR l 4 2 Ki^oDflHJSP 

[0 06 6 ] E8*J«J:CF09«, B7©j£{gggl0a 

fcio^d^g i o brtK*jwsffi^©g£n=£iftwr-5 40 
Sir**), 08 {i*-^* V >i>mkisJ:vm.z.'<i' r ;Mtt 
tfc&frftfc&Vflte. EI9ttX^* rJl/ffitM3<fcC«£x 

a«:. m&<DOFDM{gm&m?Z. AtttotU*. ffl 

3?© of DM<t#«> smme 1 o a ©a:iBg i 4*>m 

7 0#flg)„ I F F TJSSS 1 8 tt. hJHHKS 
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©o f d mawj*, wmnut smsumztirz c £ 
[0 06 7] sgtc^-ra:^^, ^^h^ffij»%if& 

•5 , j£fI2&S lOattOFD Mm#**fi5E-r 

aoo*^** vrttxArtirxminxii**. Lit 

^T, £SJ81 4 00FDMf^»X^i' r ;H 8 0 

* * c i «c a 4 . of d MmmomMffjicmm s ft 

Slf^* ♦ y 4 fc©T. ^«:©-y-^+ tVTRt 
6 4<fcf££. X"** r->H 8 0©^«S«*iJfflpIt6a 
dS«WBB©l/l 6i«t*. X~t»hJl*Hft 
|5I8&2 0«. At}m^<£&t>frC#>7£.#>hti1t^$--> 

*si*rr*. ufc^-^T. x-^d/ h;bS£fisciiiifS2 o©m 

[0068]-*, sm^si obit as. 3*^-^^ 
hJHKtttffttfc-r (ia8#Rg) . Se^BJt8«c*B^© 

^CC^X--; ^ h iH£»%^fTi. 0 9 KS-T J: 9 K . 

W*^? V )\&!&Zftrj:>>m&tc\3., S»«B1 Ob© 

hjnetjdeigsi 4 2«. sfibfcfir# 

1 8 6#M) (c*636»t;j&^»6nfcttSt©^^- 
iB-©^ir->*«sirr*. ^(>r. sx^jr h^tt 

sm^a 1 0 b jix-ii' h;n8 8 zm-immnz c 

[0069] #2BJB©SI2 <Dmm<DB18i-C fe. ffi^©0 
[ 0 0 7 0 ] 3 e>(C. *^?i©® 1 039t<Z>£tt£Rit 

[0 07 1 ] (^3©*tS©^®) ^{C, *^©m3 

fATtt, »M b p s *>6£H-M bps ©<f -Sf£j§it& 
©^- h*?S5eStl. 1 ^ + 4 ! .^*ft: l 3©>fe^^tiH 

[0 0721 110K, jNffi?TttaflaiSK}^ 1 o©ii^ 
©ti£*©-b;UKS©WI4^. HI Ofc^-r-t^fc. (SJ 
— ja«£»**rarSfc». *;U9 2 n - 1 . 92n. 9 
2n + lt*-ii-9» ^S-STffiSriCilJ^rtg 
<ta€>. (//cjftior. /ci*«-fe^9 2n- 1|*}©#8& 
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+ 1 rto«»i9 4 c<D&.mc®m?zm£. mmmQ 

0 n - 1 . 9 0 n + 1 <fc©flfi#— BM&^LX I, * 5. 
1 0 0 7 3 ] a 1 1 (C. *^CDS3©H^©^SMU:^ 

i emmoBwucmzmmmmtsj: v&msmzm® 10 

[0 0 7 4] 01 ltc^lT.fcMC. 3js:^©m3©H)5S 

1 . 9 6 nCD-fe;H3\ ±lB©f& 1 <0«Sfi0^3SiK«, 20 

-j¥9 8 n- I. 98ni, ffitSj*^ V f V 
100n-l. 1 OOni, &-£tl^tl&LX\,>2>. M 
t*^';»y08n-l, 9 8nl;«£*©OFDM£j§ 

n - 1 . 1 0 0 n (2ttttsra»(C «t -> TG^KlH^SS b 

[0 07 5] mnu* U ? i?9 8 n - 1 tcfiEH-T 
Jil 0 2 afciyiS*^'!; ? i?9 8 ntcaStSgft 
1102cB, tStfe*'* «»J?100n-l, lOOn 

tc&m? &&mm 1 o 2 b j: 0 & . ^a*e^*tf 5 c 30 

6 n - 1 y?5?100n-l. Sitfe^ 9 6 n 

©ffitfc&^y f 2>1 0 0 n©M^fC)SL/rtiS. o$ 
0. ga»J^10 2b«. SJ6S9 6n- 1 i«ftk^9 6 

9 6 n - 1 tfSlftJS 96n», l^-©jgj8g!t£&ffl 

■e. Mii 102b Kjraffe&ofl^&Mrr* ct* 
-e^-s. 40 
[0 07 6] #»ipi©&3©^©«a8{c<fc*i«. me 

[0 07 7] fclC. 01 lfcitfSl 2 6m>t. #26 

lf»"Ci»!"r*. H12«. #2SHJ!©Jll3©Slj5g©»C 
«|,a--^ U-AKS%mta-C*5. C©!g3© 50 
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3 ccin v tdm^m^m. s ft/cx a v v 0 s t d 
[007 8] 01 2K^-r=k^ic > xmiowsomm 

^106. ^»B^6»8ss^©3ntKfieton«»±o * 

S-CgsJc©fc«>K:fie*>ft£ 5 > ?-fe X ft*JH 
lOi, TifilShS. Sft^JH 04, 1 0 6, 1 

0 8. 1 1 0-eti^ftti. «&©xa? h*>6Jj££,, 
[0 07 9] *|£lp!©Sir3©ll*6©m<?Sri;t. 

a^©OFDM^Ki^£#A . gift^© 

■fe;W©#/<y ^©JfiSK'HT 5 Tt)ft*;H 

ti4tf^/cOFDM^#*e^-rs„ -r&fc*>. 012 

(C^-rJc^iC, T9* + *->Ul 0 6*J«fcCf±»)^-i'*^ 

1 0 84i«t5XPi. h 1 1 2*f < fc0 t l 1 4K, X-N. 
f 1 ^*£ffil*tT o fcO F D MM^^JfAT 

[0 0 8 0] /tiit«01 Kc^-Ti^tc. ii^*/>*y 
?^98n-l, 9 8ntcSEH-rS^ai)Jll 0 2 a. 1 
0 2 ctS, ^B?hll 2*5^^1 1 4~c&m$ti*>m 

«3Sk^. C©fcfe, C©e-^©#ffi*i. MCOFDM 

[oo8i] — attst*/-* y»j?ioon-i. i o 

OnK^EH-rS^g&J^l 0 2b«. C©XD^112*J 
^0^1 1 4T?eiH3tii<t-^*. ^©m-^^^SbfcS 
iS96n-l. 9 6 nASX^t? h^mtS:©Bg«:flai5fc 

^16^1 0 2b». ^OjHI 2*J<fctf 1 14T 

[0 0 8 2] ^S&J^10 2btC^LTfe^S6^1 

02 a. 1 02 c tm&w-vxzmm-tztcitoic 
®mm i o 2 b«:fe«»i^+*Jk muowbtife 

WSt^oytmv y-xfOO^r^©/c»{cffit>tiS 5 

(C. ^©Ci^*«6. cn6<Df#«. ISfDOFD 

-D-C. i^SbSl 0 2 btettOTW. il2©TDft* 
;H 0 6teJ:iyf±D^+^;n 08©xd^ H i 2te 
Jc^l HWt. fg^D^*^;^ TO^t^Jk ± 

[0 08 3] Sr. X-^* H^tEIStSnfcOFDMfi-^ 

«. a— tf-^^^^r-*ST0^+*^i oefcj;^ 

OeteiCXiO^i-^^H 08©i'©^d7 KCSJO^ 
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VV U-A©5fc8ia>6. X-^2 hA-fcffcfcSiSftfcOF 

[ 0 0 8 4 ] -eC-C. ##PJ3©S&3©Sli6©^S§-C«:. 
jffilr*^ >;>y98n-l, 98n (cSStS- £;gaWf SC 

T9f **;H^rx^ h^ffif&snfcoFD 

i&X^V hJVtm&'i lOOn-1, 1 0 0 n 10 
IC&H-f &#®>m 0 2 bK*hr&. iD*t*JMW 

[0 08 5] l> < mmttlit. *%m<OM 3 ©Si 

aowrct*. firms***) vv>tc&&?z,®mm 

XBj. H 1 2*}J;Cf 1 14J^f®Xn 7 KDS)t) 
V >\<WBLt>>1 V v i>iC®to?Z> £ . iM?©0 F D Mfr? 20 

*»6?-.»€tt7£ , c*tt<tt«. mbki ob©jgx 

hfrfflRM&l 4 2tt, TUft^JH 0 6&cf± 

s i o a a*ifijffi # - > i iai— a? - v^tssfrr 

S<b&«C, XB»H1 24e<fcCM 1 4©tfcB&4$je-f 
■5. -eL-C. XO» h 1 1 2*s«fciyfl 1 4frP><f-2* 

aw to?. 

[o 0 8 e] ffiotBSttfc^-dfrc. a^snt, 
03<c^3ftrt>s<fc5fci$#«^ffi;*ttfcxa* F£ 30 

t>tisrof t*;n o 6. &w>mfrt>&t&m-^<Dmm 

^•feXf **;H lOi, -C«fiE^n-5 0 ^t*Al 

0 4, 106, 108, 1 1 o-en-etu*, «®:©xa 
^ h*>e)jS'S <> HPts, x-^f hJHttW/A'j a 40 

to 08 7] -e-i/r. ^■©sgsof +*^wc*ji»r, /<- 

X f-7b-A©5fcsK;0>6. X"<# f-JMKflfcStl/cOF D 
Mft^*5fijH3ia&*-f 5>^£-C©xa-;> Mfe I . *s 
<fcO'X-^ NUfifclStf^y »yi00n-l, lOOn 

tcatH-rs^sftJii o 2 bftst-r*. T9?t**. ± 

«3f + *Jl/*-C©Xci;> Y-miZi3£l>> 
-A^«|4^Bg-rS 0 -M. x^* f^ffiBc* 

/■cy ^^©jlfiasStiLStiSi. ;^h7U-A© 50 
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9m.frh. T0f + *;H*jrX'<i' Ml/ifcffcSft/cOF 

tejrcjfx'^i' h^nt»*^y 9S?i oon-i, ioo 

n(CftH-r^«i^l 02 b(C*t-rs, iOf-^^Jl/rt 

-cx-^ h;i4£tJc3nfcOFDM##*sejM3n-55f-< 

0 a tf Spjffl Lfc'f # - > £ 151— ©A'f - > fcteSTr £ £ 
Sftxta* h 1 1 2teJ;D£l 1 4©&K*!$5e-rS&ll 

[0088] JW±©i 5ft«l«tt. Rf©->XfAO^ 

tsi^io^aKitc-rs/cifeK, x^* HHfctfcsti/co 

FDMM#a*£iM;*ft£#>f TOft^H 
0 6M±0ft*JHO 8©5feBH«:H^Ur*j#r4) 
J^>. C©*&£\ XO-7 h 1 1 2fccfeD c l 1 4©&g£ 
*ktb-rs*®*£9t>. xo ? hifciixa? Mfen£ffi 

[0089] #2PJ©!£3©|l|i&©^.m:J:fttf t jiS 
©OFDM£3H{Cl5?g£^*3C£:Gr<. «H6^©-fejU 
©#/< >; ? Z><Dfcm*1f ^ C i ^-C# &. 

[0090] */c, *fE?B©^3 ©*jfi©^]Kr». m 

[009 1 ] (H4©|^S©^fiS) ^K, ^?g©»4 
it. Jii2©^l*Jcfc^3©HS6©J^®{C^.S^««g 

fiSi^x -5 >i(KT^rf y 

tc. f + *;u©*Jffl^©roi±tcW^i-c*4. 
[ o o 9 2 ] 0 l 3 «> *^w©^4 ©5IJS©^K^ 
ssmffl©r>f ^sg©*eR4^-r^n * *s-e* 

B13 tc^T J: 5 (c, ^B9©^ 4 ©JlSfe©^© 

&mm7>7-}-$miz. m^r^i-^i 1 e- 

1. 116-2, 116-3, 116-ki.ttti 
©T>7-^^1 1 6Z<fflWr2>7>7~)-fflffl$ll 1 8 

i, &t>mf£zti, Tyfi-mmui i8&&mmmi 
obtmmsnz. for. ryf^mmmi 1 8«, 

tc, m&<D&frttV& 120-1. 120-2. 120 

-3.-. 120-k, mwvDm&mmi 20fcj:o 
xmfrtftt btitc r>rtm*i i 6^ti^n©se 
m^^^-r z&m& 122, «£©m*tti:m 1 2 0 

Zfflffl? ZMfrftm® 12 4 i , «^[©T > f ^3R^ 1 

1 6<D%mm^ftzm?m<DJifoimmTz>m*rmm 
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gjJl 26 <fc. *0>1Z< tt>ffi*.h. 

[0093] *%M<»m4<DmM<oBm< l c&z&mmT 
^•rms-cit, $?m*imM®i 2 6^ r>r-r 

©tft5£(C». fciilliMU S I C-£E S PR I T3?©SJ 

i 2 o kisses ftsm**iwaiTS. music 

©SMfflCCOtJ-nj. IEEE.Trans.,\tol.AP-32,No.3,pp.27 10 
6-280 (Mar. 1986) © fniiltiple Emitter Location and 

Signal Parameter EstimationJ fC]^'<6il"Cti.S. £ 
fcESPRI T<Dl$fffltC-0(,>T «. IEEE, Trans. ,Vol .AS 
SP-37,pp. 984-995 (July 1989) © ( ESPRTT-Estimation 

of Signal Parameters via Rotational Invariance Te 
chniquesj {Cj^^<6tl"C(r^„ 

[ 0 0 9 4 ] 0 1 4 K. ^?B©^4 ©^©JfcSgfC^ 

s^fi/Br^^g©*^*^-*-. m 1 4 (cm-r«fc 9 

Ct, *^W©»4©Hifi©^ggK^ji^fflT>X±« 
g«> «St©T>-?-^^l 2 8 - 1. 1 2 8-2. 1 20 

2 8-3, -. 1 28-li. SSSt©T>f-^-3R^ 1 2 
8*»JfflJ-rST>7-^WfflIgPl 3 Oi, *>6>fifi£3ft. 

r^r-T-mmsa 1 3 o*iiM(i^g 1 0 &*s£v&mmg 
1 3 o». m«DT>f-}-m* 1 2 8^nehtc*tei, 

THW^tl/c. ffi»©«*#WS 1 34-1, 1 3 4- 
2, 134-3.-, 13 4-li. IfgglOa* 

%Mt)ZtifcmmmmT>?-i-m* 1 2 8^-1-ensc 
#&-rs#&3i i36i. mwm&ttnm 120^ 
m? i38i, t 1 2 8 -en-e 30 

3 nfciM««-^€T >7^*^- 1 2 8 l> . 

t >7-i-m* 1 2 8 n/tsftft-^sft a$g 
iob<cm*-rs. &&©-y---*»u--*i 32- 1. 

132-2. 132-3. ••. 132-li. ^^»?Sc < 

[0095] *mi<Dm4<cmiM<DBmic&zmmmT 
>7-i-msvit, g-r#&isi 3 6«, &m$m 1 0 a 

n^nsrsa&ttwgi 1 3 4tca^T^o m&umsi 1 40 

3 8ti. Sflggi 0 b^6©*«fflHl#«:a^t:. § 
1*#WS 1 3 4©*<&£fM8P-r£. gffiHgl 0 b 
«. @ 1 3©S«j£tiffiS|5 1 2 6©fi3ete^KS-^^ 

r. *©fM8P^#*3y?s-rs. sm^gi obw. &m 
sjspi 3 zmmth. 

[0096] ^m<o^A<omm<mm(omvm\tt, m 
^»hii/itik3tiA:OFDMfli4<Dflr^eataus». a 50 
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^©OFDVMf^o-enitb^-reTL/rtiS. -og 

SgLTUS. ■€■©/£«>. T#7T-f7T>?"r<Dt-& 
^fft«©^|SltC|6jW2. C i(C J; T 
«»«:J:->"C. ffiMSg*55i«-rSJ:^«tftgtc»ft^S 

^ift^^-rs^-A©^^^^^. a#^j** j ?? 

SfS. -T&*>*>. *&?8©IM©j|Si5©Jf£S§K:<fc*i 

^«i^©^{ci^i-T c <t tc j; r» e>n^> r > ^fij 
fffcj^r, ®«&#Jg«^£J:5&{ig{c#£E-r.Sg 
SfrJitt-^-r©. 7>^©tr-AiMffli£fT5fc&K: ! & 
g£&*^J8ftgra&©IDtf§#^13*i£„ 
[0 09 7] 3 T#77'4-7T>r-i~<DT>7'f 

t&^cc-p^r , -a.mmaLmmm(ommm^x l * 

«. il^©0FDMfi#©ei**«5ItgiiS:4. *©*§£ 
(C«. 7#zT?-4 ■7T>7-1-<DW.fr<OUm*. OFDM 

m^tm u7c«-^*>6-c«^ < . as©o f dmi^ 

A^MT^Ci^-Ct*. *^©»4©Hi6© 

<or&-77 a 77>^<Dm&mk<Dmm-fim.*mm? 

[0 09 8] 01 2*WS#HSbtT. K(C»O<K0ir 

nit 2fc^©^4©306©^er(j. $fc-ras#><y 

? ytc#aE^S^S6^». xn>Hl 2*j<fco*l 1 4 
fctff©Xt3y h©WD^r5r^W-5. *©=gaWj&*jIS 
#,<y yisfrbx^? h;HE»*A'j i-ytc^Kj-rs 
&. am©OFDM(t^a>6^-*£«7n-C , *&<& 

s. ^miig i o b ©a»^-^^ h J14CSSK 1 4 2 ». 

T0^t**l 0 6RCX±0?-c*;H 0 8©t^tO 
tlal— ©^^->*^-rS«fc^CC. XO5H12* 

«taf 1 1 4©{4g*#«-r*. -ei/c. ^OfH 12 

*jJ:C;i 1 4*>6f r -^*B( t )ffi-r o l/*iL.. CCTB 

«frie*%w©m3©iSig©^gi©j:5K:. h« 

Ut3tlA:OFDM«#*tf!-»-C3aw>3.— if-^-jf© 

mmwrbw*. r -»neut*^' y ? vxMm^tc 

^»^©firg©lfeffl©^{C©*> hJl'ffilfcSnfc 
O F D M«-^*ffi o fcSWSrtf 5 . J^±©^a*s^7-r 
i T ^-r- >9^(Dtf- A*^S&^©^{C|«J 

fftt. a«©o F D M«#©^©^ a h ©n 0 
7>^A7mft^n l 0%^-iz rtf*>n 

tcMfttm i MS© O F D MflPt (c J: & a* * '< •/ y <t 
I5«©a«4tf5C<!:*ioIfi6<!:%So ^Or. X-^t* h 

[0099] #«W©f&4 ©Hifi©^!Si«: «fcti«. T ¥ 
77- a ^T>f-^*ffiffl-rS->^f-A{Cfet,iT^St?* 
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[0 1 0 0] SEoT. ^WKintf. ^-f^S?** 

[0 1 0 1] X. *9HmcJ:tit2. ftW8nJfig&jg&&« 
^«rl»±r#Sjt«gg, Sffgg. *s<fctfC*H=>*|§ 10 
[0 10 2] HK. *milCj:ti& 7m^7> 

[0103] ^WIKDitttt. # tflii#©©H©fB*S&£: 
J: 0 5£$ &4»9IOiBBKCfffBI«jU»r d C £ < £ 

[0 104] 

[0105] **»!«: J:ti& fdffl^ttftM«SR«aU> 

/cai^*^-C*^ 0 30 
[0 10 6 ] *A9!tcJ:*it2. T#7r4 7T>f"*<D 
t^-A£^«^©#|fqccftW£C£(c<fc^rf#6*x-ST 
>f-^-*iJ»K:J:or, ffi^B8**«i«-$-*<t:5fct4gK:?? 

[aH©ismi&stt^] 

[01] *I&IS©J& 1 (D9EMKD^tt(cff 6iSfflSW«»J: 

o^fiisg©^**^:/^ » *0-eas„ 

[02] — ft5W%-fe;u-5-^;©*;u«^«rgiH^T-5^ 40 
[03] 02©l2>»l/7-^SC-Cffll<*€>tlS^-^ 1-71/ 

[04 ] *^©sr 1 ©nsfiw^siK^s-fe^©*/^ v 

[0 5 ] X-** hAttlHf J:lXX^» h JUfJfc*ff& 
tofcoti^cfcCTS. 01©SI««g*Jj:Vaii«gW 

©m^©a&tt*i&?rr -S0-C* s. 
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#©i£ft*i&Hj-r£0-c*s„ 
[07 ]#$&«©» 2 ©SlifiOJKStc^SSK^gfeJ: 

[08 ] x«z v>\>mms*&mx*<t> v>vmteftts; 

*>ftl»*§£«c*t**. 07©i£fi§gg:teJ:tf£©i8Bl*g 

©m-^©sfcn&siwrs0-c*4. 

5«^«C*»W*. 0 7 ©&tei£g*J<£ D^M^gF«gcr)fl 

[010] wBiirafcPi ot?***§£*c*jit-5, — jja 

[011] #Sfcfi©S&3©*&©^ffiSte«£Hz.>uiBg;& 
[012] ^AQStOfff 3«^ak<D«flltC«K«/i-X r 7 

[013] **^©^4©si»©«si{c»*SM«r > 
^3Sg©«tfiS*^-r^n s» *E-c*£. 
[014] *»w©04©IUfe©^fi8K:»-S^fflr> 
T-^-^g©flffi£^^-r^*p 9 *0t?*i,. 

10a jiMitKB 
10b Sft^g 
12, 3 6 gi^J^ftS 
14 ^S3S 

16 I FFT (Inverse Fast Fourier Transform. M 

18. 4 2 MBJU^&g 
2 0. 1 40 UdRBB 

2 2 #-F-f>*-<HjMWOBR| 

2 4 

26. 28 T>7~t 

3 0 

3 2 *f- F -f > * -'UHN&BK 

3 4. 1 42 jBKftBB 

3 8 FFT (Fast Fourier Transform. SiiS? — >; X 

saa) xmm 
40 ang 

44. 144 

4 6 7? tf>*RJ£» 

4 7 T-?? £>^SS£aS 
48. 62. 90, 96 StfeJi 

5 0. 9 2 -feJU 

5 2. 6 4. 9 4. 1 02 &lbJ3 . 

5 4, 104 WH****!' (Broadcast Channel) 

5 6. 1 06 f*) J-v^yV (Dowilink Channel) 

5 8, 1 08 ±9 (Uplink Channel) 

60. 1 1 0 7>ifA7^*^?t^ (Random acc 
ess Channel) 

6 6. 9 8 

6 8. 1 00 WBSLiJ'T) 9 V> 



(17) #W 200 1- 320346 

31 . 32 

70. 7 2, 74. 7 6, 7 8, 80, 8 2, 84, 8 * 1 2 2 <£j£g£ 

6. 8 8 fi#(DX^^hJU 1 2 4, 1 38 3**11080 

112, 114 xp^h 126 m?mtm& 

116, 128 T>7^ST- 132 # 

118, 130 r>^iM»«i 13 6 
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